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1. Name of Investigator: James G. Miller, M.D., Ph.D. 
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2. Title: 


3 , Institution 
w*)' Sc Address: 


Professor of Psychiatry and Psychology, and Director, Mental 
Health Research Institute 

University of Michigan 
Ann Arbor, Michigan 


4. Project or Subject : The behavioral effects of smoking under stress. 
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5 . Detailed Plan of Procedure (Use reverse side if additional space is needed) 1 : Only a 
YVecise Knowledge of all aspects of the smoker’s reaction to cigaret smoking' will allow for 
an effective evaluation of his overall benefits or losses. This experiment is proposed to 
make an objective behavioral examination of cigaret smoking’s possible psychological effects 
which allow smokers to cope more effectively and more enduringiy with difficult, stressful * 

, situations. ,. ■. . ''V ■ y •; / . 

Experimental Design : Heavy smokers (2 packs or more a day) and light smokers (1 pack or less 
a day): vil_L~ be tested, each subject used as his own control in a balanced design, for the ‘ ' 

effects of normal smoking and of cigaret-deprivation on performance under stress. The stress 
situation will be a suitable modification of apparatus used successfully by Rodnick, Ferguson, 
and Holliday, Dille and Duffy, both in eliciting stress reactions and in demonstrating 
tranquiliaiag, effects of some of the new, psychoactive drugs. Essentially,, while under controlled 
presentation of stresses (shocks, airblasts, loud noises) and threatful anticipation of these 
stresses, the subject is asked to perform continuously at a task requiring,rapid and fine 
coordination ( e.g. , tracking a moving target). 

‘ Yyi Twenty subjects will be tested ib each group: (a) 20 he*vy smokers, and (b)' 20 light 
smokers. Each subject will be seen and tested twice, at the same time on both days, with 
an interval of 1 to 3 days between test sessions. A test session will consist of the 
following: (a) training to a level of steady performance on'the apparatus; (b) a baseline 
determination of performance; (c) a tvo-huur cigaret-deprivation period, during which' the 
•subject will be forbidden cigarets; (d) the strcs 3 -testing sessions Ou one day the subject 
will be allowed to smoke one cigaret immediately oefore the stress-testmg session and during 
breaks in the session; on the other days, he will not. ^ • .».■ ,. ' '• 
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Data Analysis: Overall performance, accuracy, errors, and type of errors are all measured 
in the stress test. The group groups will first be compared for baseline performance. This 
Yill allow for characterizations of the two populations from which these groups are samples* 
Changes in performance under the two conditions— deprivation and smoking— will be computed 
for each individual. The significances of the differences in these changes will be tested ■ 
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(by t-tests for correlated means, using the IBM 650 electronic computer) for 
each of the groups taken separately and (if there is no significant difference 
between the two groups) for all smokers combined. 

6 . Budget Plan: 


Salaries $ 6,100 

Expendable Supplies 100 

Permanent Equipment 900 

Overhead 2,500 

Other (subject fees) 400 

Total $10,000 


7 . Anticipated Duration of Work : Six months, from receipt of grant until completion 
of the written report of results. 


8 . Facilities and Staff Available : Adequate testing space available in Ann Arbor. 
An experienced electronics engineer and staff of technicians will be available as 
necessary for help with the apparatus. We also have access to an IBM 65 O computer. 
Several stress test apparatuses have already been built and pretested with psycho- 
active drugs, and these will be available for pretesting and use, if indicated, in 
this experiment. Leonard Uhr, Ph.D., Research Associate, Mental Health Research 
Institute, will act as co-investigator. He: will be assisted by several research 
assistants who are currently working on behavioral experiments with psychoactive 
drugs. 

9 . Additional Requirements: None. 


10. Additional Information (including relation of work to other projects and other 
sources of supply) : Dr. Donald G. Marquis, Ph.D., formerly at Michigan and now' at 
the Social Science Research Council, will act as consultant to this project. Dr. 

Marquis has discussed with Dr. Clarence C. Little the type of behavioral experimentation 
that might be fruitful for testing, smoking, effects, and this proposal has grown out 
of these discussions. 


We have been engaged for several years in continuing research on psychoactive drugs 
including Miltown, Compazine, Suavitil; on an antihistamine, Theruhistin; and on alcohol, 
and have developed a number of instruments and techniques for behavioral testing of 
patients under normal conditions and under these drugs. 

Check should be made payable to the industrial consulting organization through 
which we work. Behavioral Science Research', Inc., and mailed in care of Dr. James 
G. Miller, Director, Mental Health' Research Institute, University of Michigan, Ann 
Arbor, Michigan. 


Signature /s/ James G. Miller _ 

Director of Project 

/s/ John Bouthilet _ 

President, Behavioral Science 
Research, Inc. 
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